The quantitation of joint inflammation poses many problems. Such a measurement would be very useful, particularly in the objective assessment of changes in inflammatory activity in response to treatment.
With current methods of assessment it is often difficult to distinguish between the analgesic and the anti-inflammatory activity of drugs. Pain on movement or tenderness on pressure, so often regarded as a measure of 'activity', can be diminished by a purely analgesic substance, and these methods of assessment are, at least in part, subjective.
The grip strength test, while providing a numerical index, depends on a number of factors including the co-operation of the patient, and it can also be influenced by a purely analgesic substance.
Swelling can be measured, for example by ring size (Boardman and Hart, 1967) and used in the assessment, but joint size may not necessarily correlate accurately with inflammation.
Since hyperaemia is such a constant feature of inflammation, a better method of assessment would be one based on a measurement of blood flow through and around the joint. Changes in the rate of flow must surely mirror fluctuations in the inflammatory process.
The use of the measurement of intra-articular temperature (Horvath and Hollander, 1949) , which is indirectly related to blood flow, has been explored and a good correlation found with the degree of inflammation, but as it is necessary to insert thermocouple electrodes into the joints, the method is not very practical.
Estimating the flow by measuring the rate at which a radioactive substance is cleared from a joint is a satisfactory alternative method (Dick, Dick, Nuki, Whaley, Boyle, Shenkin, Downie and Buchanan, 1969) , but once again the joint has to be punctured and radio-isotopes have to be available.
In limbs the blood flow can be measured easily and accurately by venous occlusive plethysmography. The method using a mercury straingauge described by Whitney (1953) is simple and free of discomfort to the patient. This method of assessing joint inflammation has been investigated and the results are reported below.
Method and material
The equipment used consisted of straingauges made of mercury-filled silastic tubes, used with a Parks Electronics (Oregon) Model 270 Plethysmograph. This provides a suitable direct current and means of balancing the circuit.
A Watanabe Miniwriter D.C. recorder was used to record changes in the current through the plethysmograph.
A small electric pump was used to inflate the venous tourniquet, which was an ordinary sphygmomanometer cuff arranged to release air after the pressure reaches a pre-set level (60 mm. Hg).
With the straingauge around the joint the venous return from the limb was occluded several times for periods of 10 seconds. The increase in the circumference of the joint during venous occlusion was recorded. After calibration, the rate of increase in circumference and hence in the volume was calculated, and a measure of the blood flow obtained.
Blood flow measurements were made around the knee joints of patients suffering from rheumatoid arthritis and osteoarthrosis, with predominantly unilateral involvement. In this way the uninvolved knee acted as a control.
The involved knee was then injected with methylprednisolone (80 mg.) and 2 per cent. lignocaine (2 ml.), and the measurement was repeated I week later.
Eleven patients with rheumatoid arthritis according to the ARA criteria (Ropes, Bennett, Cobb, Jacox, and Jessar, 1959) and nine patients with osteoarthrosis were investigated. The blood flow was also measured in ten normal subjects to see if there was any difference between the two knees under normal circumstances.
In one patient with rheumatoid arthritis and in one normal subject serial measurements were made.
To test the consistency of the method, five different measurements were made on each knee in one subject in quick succession.
Results
In normal subjects there was little or no difference between the blood flow in the two knees (Table I ). The mean difference was near to zero with very small variability (S.E. + 0 * 027). This suggests a consistent technique, but to assess this particular point explicitly a comparison was made of the variability of samples centered on different means. This showed the variability was consistent (Fisher's F test). 
In patients with rheumatoid arthritis the blood flow on the involved side was always higher than on the non-involved side (Table II) . The mean difference between the two sides was large and significantly (P < 0 -001) different from zero. This difference was reduced by treatment (Table  III) to a value which was not significantly different from zero, but which was significantly (P < 0 -01) more variable than that in the normal subjects. A significant (P < 0 01) diminution in the variability of the difference in blood flow was obtained by treating the patients. In patients with osteoarthrosis (Table IV) there was little difference between the blood flow in the involved and non-involved knee. As in the normal subjects, the mean difference was not significantly different from zero (P-. 0 6). In patients with osteoarthrosis no significant difference was observed as a result of treatment, either in the sample mean or in the variability Fig. 2 shows how, in a patient with rheumatoid arthritis, treatment was followed after an initial difference by a return of the blood flow to about the same level on both sides. Whitney (1953) pointed out that the calculation of the blood flow is based on the assumption that the limb investigated is circular in section, so that the method cannot be applied accurately over joints which are irregular in cross-section.
In this investigation, however, the absolute levels of blood flow are not important; it is the difference between the flow in an inflamed joint and that in its normal counterpart in the same patient that matters. The error resulting from the irregular shape of the joint applies to both sides.
In a few joints with large effusions, the blood flow measurement was performed before and immediately after aspiration and there was no significant change in the readings.
Although formal grading of activity on clinical grounds was not made, it was quite clear that subjective improvement took place in all eleven cases of rheumatoid arthritis corresponding to the reduction in blood flow.
It is interesting that most of the patients with osteoarthrosis claimed some subjective improvement after steroid injection, although therewerenochanges in the blood flow levels.
The results demonstrate that straingauge plethysmography can detect differences in blood flow in unilateral joint inflammation and that in this situation an objective assessment of the value of treatment is possible.
It actual siting of the mercury loop. Can you be certain that the variability in the control measurements is not due to variation in positioning of the mercury loop? DR. VADASZ While there is this theoretical criticism about joint shape, I mentioned that I tried the measurement before and after aspiration of a distended joint (where a more circular cross-section is reduced to a proper knee-shaped one), and I found no difference in the measurements. I conclude that, while there is a theoretical objection, the method is not sensitive enough to detect variations of shape, and I found it reproducible. In a normal subject the measurement was repeated five times on each knee in quick succession, removing and replacing the straingauge every time, and the results showed a very small variability. 
